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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device which can 
realize a high semiconductor integration density and desired electrical 
characteristics in conformity with design. 

SOLUTION: Provided on a semiconductor substrate 1 1 are a digital circuit 
region A in which electrical characteristics of the circuit tend to be less 
influenced by increase in parasitic capacitance and an analog circuit region B 
in which the electrical characteristics tend to be more influenced by the 
increase in the parasitic capacitance. Formed on the digital circuit region A of 
the substrate 1 1 through an insulating film 1 2 are a first wiring pattern 1 3 A as 
a first layer as well as a dummy pattern 14 electrically connected to the first 
wiring pattern 1 3 A as the first layer. Formed on the analog circuit region B of 
the substrate 1 1 is a second wiring pattern 1 3B as the first layer. Formed all 
over the semiconductor substrate 1 1 is an interlayer insulating film 16 as the 
first layer which isolates the wiring patterns 1 3 A and 1 3B of the first layer 
from wiring patterns 1 5 A and 15B of a second layer. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows m e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the semiconductor device which has a 

multilayer-interconnection layer. 

[0002] 

Pescription of the Prior Art] In recent years, in order to raise the degree of integration of a semiconductor device and to raise the 
property of a device, multilayer interconnections, such as a two-layer wiring and a three layer wiring, are widely used for the 
semiconductor device. Especially, in multilayer-interconnection structure, the flattening of a layer insulation layer is demanded 
strongly, and raising the flat nature of a layer insulation layer is examined by by preparing a false wiring pattern (it being hereafter 
called a dummy pattern) in the field to which the spacing of the wiring patterns under a layer insulation layer serves as a 
non-dense. 

[0003] Hereafter, the conventional semiconductor device is explained based on a drawing. 

[0004] Drawing 4 is a configuration cross section of the semiconductor device which does not have the conventional dummy 
pattern. As shown in drawing 4 , the 1st wiring pattern 53 which consists of an AlSiCu alloy of 0.7 micrometers of thicknesss 
through the insulator layer 52 which consists of a silicon-oxide layer of 1 .0 micrometers of thicknesss is formed on the 
semiconductor substrate 5 1 . Layer insulation layer 54A which consists of a silicon-oxide layer of 1 .0 micrometers of the 
thicknesss which insulate the 1st wiring pattern 53 and the upper wiring pattern over the whole surface is formed on the 
semiconductor substrate 51. the connection which the 2nd wiring pattern 55 which consists of an AlSiCu alloy of 0.7 micrometers 
of thicknesss is formed on layer insulation layer 54 A, and connects electrically the 1st wiring pattern 53 and the 2nd wiring 
pattern 55 ~ the Bahia hall 56 which is a hole is alternatively formed in layer insulation layer 54A 

[0005] Drawing 5 is a configuration cross section of the semiconductor device which has the conventional dummy pattern. An 
explanation is omitted by giving the same sign to the member shown in drawing 4 , and the same member in drawing 5 . When 
only the difference from the semiconductor device shown in drawing 4 is explained, the inside of the 1 st wiring pattern 53, The 
dummy pattern 57 which becomes the field to which a wiring pattern serves as a non-dense comparatively from AlSiCu alloy of 
0.7 micrometers of thicknesss, and was electrically insulated with the 1st wiring pattern 53 is formed. Layer insulation layer 54B 
which consists of a silicon-oxide layer of 1 .0 micrometers of the thicknesss which insulate the 1 st wiring pattern 53 and the upper 
wiring pattern over the whole surface is formed on the semiconductor substrate 5 1 . 
[0006] 

[Problem(s) to be Solved by the Invention] However, the semiconductor device which does not have the aforementioned 
conventional dummy pattern Since the level difference section 60 arises in the top of layer insulation layer 54A of the field where 
the wiring pattern in the 1 st wiring pattern 53 serves as a non-dense comparatively as shown in drawing 4 , Since halation occurs 
by the level difference section 60, or the depth of focus shifts in a photo-lithography process at the time of exposure and the 
resolution of a resist pattern falls Moreover, since the metal which forms the 2nd wiring pattern 55 in an etching process became 
easy to remain near the level difference section 60 as smuts, it became difficult to form the 2nd wiring pattern 55 minutely, and, as 
a result, it had the problem that the high degree of integration of a semiconductor device could not be obtained. 
[0007] Moreover, since the dummy pattern 57 was formed in the field of the 1st wiring pattern 53 which serves as a non-dense 
comparatively and the semiconductor device which has the aforementioned conventional dummy pattern became flat [ the top of 
layer insulation layer 54B ], although micro processing could be performed, the capacity between wiring patterns increased and it 
had the problem that the electrical property as a design was not acquired. 

[0008] this invention solves the aforementioned conventional problem at a stroke, and a high semiconductor device degree of 

integration is realized, and it aims at enabling it to acquire the electrical property as a design. 

[0009] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, this invention prepares the field which forms only 
the circuit where an electrical property is not influenced to the increase in a parasitic capacitance, and prepares a false wiring 
pattern only in this field. 

[0010] The resolution means which invention of a claim 1 provided concretely It has the layers [ two or more ] wiring layer which 
has an integrated circuit for a semiconductor device on a substrate, each aforementioned wiring layer The 1st functional area 
where the electrical property of the aforementioned integrated circuit seldom changes to the increase in a parasitic capacitance, It 
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# has the 2nd functional area where the electrical property of the aforementioned integrated circuit tends to change to the increase in 

a parasitic capacitance, respectively, and considers as the configuration in which the false wiring pattern electrically insulated 
with the wiring pattern of this 1 st functional area is prepared in the 1 st aforementioned functional area. 

[001 1] The 1 st functional area where, as for each wiring layer, the electrical property of an integrated circuit seldom changes with 
the configurations of a claim 1 to the increase in a parasitic capacitance, Since the electrical property of an integrated circuit is 
divided into the 2nd functional area which is easy to change to the increase in a parasitic capacitance and the false wiring pattern 
electrically insulated with the wiring pattern of the 1st functional area is prepared only in the 1 st functional area, Since the false 
wiring pattern is not prepared in the 2nd functional area while the flattening of the top section of the layer insulation layer of the 
1st functional area is carried out, a parasitic capacitance does not increase. 

[00 1 2] A digital circuit is formed in the 1 st aforementioned functional area, and invention of a claim 2 adds the configuration by 
which the analog circuit is formed in the 2nd aforementioned functional area to the claim 1 or the configuration of 2. 
[00 1 3] Invention of a claim 3 adds a parvus configuration rather than the 2nd wiring pitch which the 1 st wiring pitch which 
becomes the claim 1 or the configuration of 2 from the sum with the spacing of the wiring patterns which adjoin mutually the 
width of face of the wiring pattern in the 1 st aforementioned functional area becomes from the sum with the spacing of the wiring 
patterns which adjoin mutually the width of face of the wiring pattern in the 2nd functional area. 

[0014] In invention of a claim 4, the aforementioned layers [ two or more ] wiring layer has the 1st, the 2nd, and 3rd wiring layers 
formed one by one from the lower part in the claim 1 or the configuration of 2. the 1 st connection for connecting electrically the 
wiring layer of the above 1 st and the wiring layer of the above 2nd in the 1 st aforementioned functional area -- with a hole the 2nd 
connection for connecting electrically the wiring layer of the above 2nd and the wiring layer of the above 3rd in the 1 st 
aforementioned functional area ~ a hole adds the configuration currently formed in this up-and-down position 
[00 1 5] Invention of a claim 5 adds the configuration with which the transition region which does not have the aforementioned 
wiring pattern and a false wiring pattern is prepared in the boundary section of the 1 st aforementioned functional area and the 2nd 
aforementioned functional area to the claim 1 or the configuration of 2. 
[0016] 

[Embodiments of the Invention] The 1st operation gestalt of this invention is explained based on a drawing. 
[0017] Drawing 1 is a configuration cross section of the semiconductor device concerning the 1st operation gestalt of this 
invention. In drawing 1 , it prepares on the semiconductor substrate 1 1 , the 1 st functional area where electrical property of a 
circuit seldom changes to the increase in a parasitic capacitance, for example, digital circuit field A, and the 2nd functional area 
where electrical property of a circuit tends to change to the increase in a parasitic capacitance, for example, analog circuit field B. 
[00 1 8] As shown in drawing 1 , the insulator layer 1 2 which consists of a silicon-oxide layer of 1 .0 micrometers of thicknesss is 
minded on the semiconductor substrate 1 1 . The dummy pattern 1 4 of the 1 st layer as a false wiring pattern electrically insulated 
with 1 st wiring pattern 1 3 A of the 1 st layer and 1 st wiring pattern 1 3 A of the 1 st layer which turn into digital circuit field A from 
AlSiCu alloy of 0.7 micrometers of thicknesss is formed. 2nd wiring pattern 1 3B of the 1 st layer which consists of an AlSiCu 
alloy of 0.7 micrometers of thicknesss is formed in analog circuit field B. The layer insulation layer 16 of the 1st layer which 
consists of a silicon-oxide layer of 1 .0 micrometers of the thicknesss which insulate each wiring patterns 1 3 A and 1 3B of the 1 st 
layer and each wiring patterns 1 5 A and 1 5B of the 2nd layer over the whole surface is formed on the semiconductor substrate 1 1 . 
2nd wiring pattern 1 5B of the 2nd layer is formed on the layer insulation layer 16 of the 1 st layer at 1 st [ of the 2nd layer set to 
digital circuit field A from AlSiCu alloy of 0.7 micrometers of thicknesss ] wiring pattern 15 A, and analog circuit field B. 1st 
Bahiahall 17Aofthe 1 st layer which consists of a tungsten as a hole is formed in the layer insulation layer 16ofthe 1st layer, the 
1 st connection which connects electrically 1 st wiring pattern 1 3 A of the 1 st layer, and 1 st wiring pattern 1 5 A of the 2nd layer to 
digital circuit field A - the connection which connects electrically 2nd wiring pattern 1 3B of the 1 st layer, and 2nd wiring pattern 
1 5B of the 2nd layer to analog circuit field B ~ 2nd Bahia hall 1 7B of the 1 st layer which consists of a tungsten which is a hole is 
formed in the layer insulation layer 1 6 of the 1 st layer, and is 

[00 1 9] Thus, for example, digital circuit field A in which the electrical property of a circuit seldom receives influence for one 
semiconductor substrate 1 1 to the increase in a parasitic capacitance according to this operation gestalt, The electrical property of 
a circuit tends to be influenced to the increase in a parasitic capacitance, for example, it divides into analog circuit field B, 
respectively. Since the dummy pattern 1 4 of the 1 st layer electrically insulated with 1 st wiring pattern 1 3 A is formed only in 
digital circuit field A, while the flattening of the top of the layer insulation layer 16 of the 1st layer of digital circuit field A is 
carried out Since a parasitic capacitance does not increase, analog circuit field B can acquire the electrical property as a design. 
[0020] Furthermore, the layer insulation layer 16 of the 1st layer of digital circuit field A Since the dummy pattern 14 of the 1st 
layer is formed and the flattening of the top section of the layer insulation layer 16 of the 1st layer is carried out The minimum 
wiring pitch (sum of the wiring width of face of = minimum and the spacing of these wirings) of digital circuit field A comes be 
small made compared with the minimum wiring pitch of analog circuit field B, therefore digital circuit field A can attain high 
integration. 

[0021] Since the level difference of 0.2 micrometers or more will arise among the top section of the layer insulation layer 16 of 
the 1st layer concretely if the spacing during a wiring is generally set to 3.5 micrometers or more if each niinimum wiring pitch of 
digital circuit field A and analog circuit field B is explained, the rninimum wiring pitch cannot form in the 2nd layer the wiring 
pattern which is 1.2 micrometers. Then, a level difference is made not to arise on a layer insulation layer by forming two or more 
dummy patterns 14 of the 1 st layer which carried out the rectangle whose one side is 0.9 micrometers at interval of 0.9 
micrometers in the field to which the spacing during a wiring becomes 3.5 micrometers or more. In addition, the size of the 
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dummy pattern 14 of the 1 st layer becomes unable to perform lithography processing and dry etching processing in which the 
parvus case was stabilized rather than 0.9 micrometers. 

[0022] thus, to digital circuit field A which is the 1 st functional area Since the dummy pattern 1 4 of the 1 st layer is formed in the 
field 3.5 micrometers or more and the spacing between [ of the 1st layer ] the 1st wiring pattern 13A becomes flat [ the top 
section of the layer insulation layer 16 of the 1 st layer ] Resolving of the resist pattern of the 1 .2-micrometer minimum wiring 
pitch is attained, and, as a result, the minimum wiring pitch in digital circuit field A can be set to 1 .2 micrometers. 
[0023] On the other hand, since the level difference section has arisen on the top of the layer insulation layer 16 of the 1st layer 
and it becomes difficult [ resolving of the resist pattern of the wiring pitch which is 1 .5 micrometers ] at analog circuit field B 
which is the 2nd functional area, the minimum wiring pitch is set to 2.0 micrometers. 

[0024] In addition, the configuration of a dummy pattern is good if only the path of a dummy pattern is 0.9 micrometers, and it is 
not restricted to a rectangle. 

[0025] Hereafter, the 2nd operation gestalt of this invention is explained based on a drawing. 

[0026] Drawing 2 is a configuration cross section of the semiconductor device concerning the 2nd operation gestalt of this 
invention. An explanation is omitted by giving the same sign to the same member as drawing 1 in drawing 2 . As shown in 
drawing 2 , on the layer insulation layer 16 of the 1 st layer in digital circuit field A Since 3.5 micrometers or more of the dummy 
patterns 21 of the 2nd layer are formed in a certain field for the spacing of 1st wiring pattern 15A of the 2nd layer, The top section 
of the layer insulation layer 22 of the 2nd layer is formed evenly, and 1 st [ of the 3rd layer ] wiring layer 23 A is formed on the 
layer insulation layer 22 of the 2nd layer, the 2nd connection which connects electrically 1 st wiring pattern 1 5 A of the 2nd layer, 
and 1 st [ of the 3rd layer ] wiring layer 23 A -- 1 st Bahia hall 24 A of the 2nd layer which consists of a tungsten as a hole is formed 
in the layer insulation layer 22 of the 2nd layer On the layer insulation layer 22 of the 2nd layer in analog circuit field B, 2nd [ of 
the 3rd layer ] wiring layer 23B is formed, and 2nd Bahia hall 24B of the 2nd layer which consists of a tungsten which connects 
electrically 2nd wiring pattern 1 5B of the 2nd layer and 2nd [ of the 3rd layer ] wiring layer 23B is formed in the layer insulation 
layer 22 of the 2nd layer. 

[0027] Thus, according to this operation gestalt, since the dummy pattern 1 4 of the 1 st layer is formed between 1 st wiring pattern 
1 3 A of the 1 st layer and the top section of the layer insulation layer 1 6 of the 1 st layer becomes flat, resolving of the resist pattern 
of the Bahia hall used as 0.6 micrometer angle is attained at digital circuit field A which is the 1st functional area. Therefore, since 
a level difference does not arise among the top section of the layer insulation layer 16 of the 1 st layer, and the upper-limit section 
of 1 st Bahia hall 1 7 A of the 1 st layer even if it deposits the metal membrane which consists of a tungsten in the Bahia hall, since 
the Bahia hall of 0.6 micrometer angle can be formed The stacked ****** structure where 1st Bahia hall 24A of the 2nd layer is 
formed so that it may put on this upper position of 1 st Bahia hall 1 7 A of the 1 st layer can be taken, stacked ****** structure -- an 
interlayer connection -- since the formation field of a hole can be made small, digital circuit field A can be integrated further 
highly 

[0028] On the other hand, when a metal membrane is deposited since the top section of the layer insulation layer 16 of the 1st 
layer did not become flat and the Bahia hall became 0.8 micrometer angle in analog circuit field B as shown in drawing 2 , a 
concave-like impression will be generated in the center section of this Bahia hall. Since the same impression also as the top of 
2nd wiring pattern 1 5B of the 2nd layer formed on 2nd Bahia hall 17B of the 1 st layer is generated in order that this impression 
may remain as a level difference 30 shown in drawing 2 even if it passes through an etching process, stacked ****** structure is 
not adopted. 

[0029] Hereafter, the 3rd operation gestalt of this invention is explained based on a drawing. 

[0030] Drawing 3 is a configuration cross section of the semiconductor device concerning the 3rd operation gestalt of this 
invention. An explanation is omitted by giving the same sign to the same member as drawing 1 in drawing 3 . As shown in 
drawing 3 , digital circuit field A as the 1 st functional area where the electrical property of a circuit seldom changes to the 
increase in a parasitic capacitance is prepared like the old operation gestalt, and 1 st wiring pattern 1 3 A of the 1 st layer forms the 
dummy pattern 14 of the 1st layer in the field used as a non-dense, and makes flat the top section of the layer insulation layer 16 of 
the 1 st layer. Moreover; analog circuit field B as the 2nd functional area where the electrical property of a circuit tends to change 
to the increase in a parasitic capacitance is prepared. 

[003 1] Since transition region C with a width of face of 0.8 micrometers in which it is inserted into digital circuit field A and 
analog circuit field B, and neither a usual wiring pattern nor a dummy pattern is prepared as a characteristic feature of this 
operation gestalt is formed, In digital circuit field A, since the dummy pattern 14 of the 1st layer is formed to the boundary of 
analog circuit field B While the flattening of the layer insulation layer 16 of the 1st layer will be carried out to near the boundary 
of analog circuit field B and the 1st field can be secured certainly, in analog circuit field B, the influence of the electrical property 
on the analog circuit by the dummy pattern can be suppressed completely. 
[0032] 

[Effect of the Invention] Since the flattening of the top section of the layer insulation layer of the 1st functional area is carried out 
to semiconductor device **** concerning invention of a claim 1 and it is enabled to make the minimum wiring pitch small 
compared with the 2nd functional area by which a flattening is not carried out Since the false wiring pattern is not prepared in the 
2nd functional area and a parasitic capacitance does not increase while a high semiconductor device degree of integration is 
realizable, the electrical property as a design is realizable. 

[0033] Since a digital circuit is formed in the 1 st functional area with semiconductor device **** concerning invention of a claim 
2 and the analog circuit is formed in the 2nd functional area, the high integration of a circuit of a digital circuit is attained, and an 
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analog circuit becomes possible [ realizing the electrical property as a design ]. 

[0034] For a parvus reason, as for the 1st fiinctional area, semiconductor device **** concerning invention of a claim 3 and the 
wiring pitch in the 1 st functional area can obtain certainly a semiconductor device degree of integration higher than the 2nd 
functional area compared with the wiring pitch in the 2nd functional area. 

[0035] Semiconductor device **** concerning invention of a claim 4 and the layers [ two or more ] wiring layer have the 1st, the 
2nd, and 3rd wiring layers formed one by one from the lower part, the 1 st connection for connecting electrically the 1 st wiring 
layer and the 2nd wiring layer in the 1 st fiinctional area -- with a hole the 2nd connection for connecting electrically the 2nd 
wiring layer and the 3rd wiring layer in the 1 st functional area -- a hole, since it is formed in this up-and-down position the 
connection covering three or more layers of the 1 st functional area « since the field which a hole occupies can be made small, a 
still high semiconductor device degree of integration can be obtained 

[0036] Among the boundary section of semiconductor device **** concerning invention of a claim 5, and the 1st fiinctional area 
and the 2nd functional area Since the transition region is established, while the flattening of the 1st fiinctional area is carried out to 
an authenticity to near the boundary of the 2nd fiinctional area Since even the false wiring pattern which carries out the flattening 
of the insulator layer between each class of the 1 st fiinctional area is not prepared in a transition region, as for the circuit of the 
2nd functional area, the electrical property of this circuit is affected [ no ] from the 1 st functional area. 



[Translation done.] 



4 of 4 



12/18/01 11:41 Al 



